, 47 (rentang: 281,97-3567,28) pg/mL, sedangkan sesudah terapi adalah 1055,17 ± 1172,78 (rentang: 129,79-4272,66) pg/mL. Kadar VEGF pada pasien sebelum terapi metildopa 500 mg adalah 1194,29 ± 1254,68 (rentang: 175,68-3432,01) pg/mL, sedangkan sesudah terapi adalah 510,66 ± 379,61 (rentang: 214,34-1236,16) 1178.37(281.97-3567.28) pg/mL and 1055.17 (129.79-4272.66) pg/mL, respectively. VEGF levels in severe pre-eclampsia patients were 1194.29 (175.68-3432.01) pg/mL at before treatment and 510.66 (214.34-1236.16) 
INTRODUCTION
Severe pre-eclampsia is a condition in pregnancy which is characterized by systolic blood pressure = 160 mmHg, diastolic blood pressure = 110 mmHg, and proteinuria more than 5 g/24 hours or 4+ on qualitative measure and the presence of organ failure after 20 weeks gestation (Angsar 2010 , Arulkumaran & Lightstone 2013 . Severe pre-eclampsia and pre-eclampsia cause 10-15% mother mortality worldwide and 25% in Indonesia (Duley 2009 , RI 2012 . Maternal complications of women with pre-eclampsia include disseminated intra-vascular coagulopathy, acute renal failure, hepatocellular injury, liver rupture, intracerebral hemorrhage, cardiorespiratory arrest, aspiration pneu-monitis, acute pulmonary edema, and postpartum hemorrhage (Norwitz et al 2002) .
Several physiology changes cause mortality and morbidity on pre-eclampsia, in which one of them is failed or incomplete trophoblast invasion. This condition leads to constriction of spiral arteries and also placental ischemia (McPhee & Ganong 2006) . Increased synthesis of soluble FMS-like tyrosine kinase-1 (sFlt-1),TNF- and IL-6, angiotensin II type 1 receptor autoantibodies (AT1 -AA) and thromboxane, and decreased the level of vascular endothelial growth factor (VEGF) and placental growth factor (PlGF) are the results of placental ischemia. Further changes in these factors lead to endothelial dysfunction and then resulting in decreased nitric oxide (NO) bioavailability and increased reactive oxygen species (ROS) and endothelin-1, which in turn, results in altered renal function, increased total peripheral resistance and hypertension (Gilbert et al 2008) .
The imbalance of proangiogenic and antiangiogenic factors appears 4-5 weeks before clinical manifestation of pre-eclampsia (Levine et al 2004) . VEGF is a strong proangiogenic and mitogenic factor for the endothelial cell which acts as a vasodilator, produced by the placenta and will increase because of hypoxia. VEGF binds with high affinity to sFlt-1 on pre-eclampsia, resulting in decreased free VEGF level in circulation (Lee et al 2007) . Methyldopa is the first choice for hypertension on pregnancy. It affects a2-adrenergic receptor by direct vasodilatation on central nervous system and decreases the production of proangiogenic protein (Khalil et al 2008) . The stimulation of a2-adrenoreceptor will block adenylyl cyclase that participates in the regulation of VEGF mRNA expression (Zhang et al 2011) .
A study of effect of methyldopa on angiogenic levels in pregnancies with hypertensive disorders by Khalil et al (2008) stated that VEGF level on patients who received methyldopa was lower than those who did not receive methyldopa therapy. In Indonesia, no previous data are available regarding methyldopa effect on the angiogenic level in women with pre-eclampsia. Therefore, we need research on the effect of methyldopa on VEGF level on women with pre-eclampsia. The results of this study are expected to be used as a means to develop guidelines on the use of methyldopa at Haji Hospital, Surabaya.
MATERIALS AND METHODS

Sample
A cross-sectional, observational prospective study was conducted at Haji Hospital, Surabaya from August to October 2016. Patients were selected based on inclusion and exclusion criteria. The inclusion criteria were as follows: (1) patients with severe pre-eclampsia who received methyldopa at least 48 hours; (2) single or multiple pregnancies; and (3) willing to participate in the study by signing the informed consent. The patients received oral methyldopa therapy 250 mg or 500 mg three times a day at least 48 hours. Patients which were diagnosed with pre-eclampsia postpartum and received methyldopa from the beginning of pregnancy or contraindicated with methyldopa were excluded from this study. This study was approved by ethical committee of Haji Hospital, Surabaya.
Plasma samples were obtained from venous blood sample before and after 48 hours methyldopa therapy in BD vacutainer tube with EDTA. The samples were centrifuged at 3000 rpm for ten minutes. The plasma was separated and frozen at -80 o C for subsequent analysis. Using commercially available kit for measurement of human VEGF (Bioassay Technology Laboratory, Shanghai, China), enzyme linked immunosorbent assay (ELISA) were conducted according to the manufacturer's protocol. The minimum detectable level for plasma VEGF was 20 pg/ml.
Data analysis and statistics
Descriptive analysis was performed to determine the patient demographic data. Shapiro-Wilk test was used to assess the normality of data. Wilcoxon test was used to compare VEGF levels before and after methyldopa therapy because data were abnormally distributed. MannWhitney test was used to compare VEGF levels between 250 mg dose group and 500 mg dose group. Data were analyzed using SPSS® (SPSS version 20, 2011, SPSS Inc., Chicago, Illinois, USA). Results were considered statistically significant if p<0.05.
RESULTS
The results showed that out of 22 patients, there were 19 patients who met the inclusion criteria, whereas 3 patients were excluded because they were diagnosed with severe pre-eclampsia postpartum, and 1 of them received one dose of methyldopa. Baseline characteristics of patients is mentioned in Table 1 , meanwhile VEGF levels before and after administration of methyldopa are shown in Table 2 .
Mean of VEGF levels before and after administration in methyldopa 250 mg group were 1178. 37 ± 1208.47 (281.97-3567.28) pg/ml and 1055.17 ± 1172.78 (129.79 -4272.66 ) pg/ml, respectively. Meanwhile, in methyldopa 500 mg group, VEGF levels before and after administration were 1194.29 ± 1254.68 (175.68-3432.01) pg/ml and 510. 66 ± 379.61 (214.34-1236.16 ) pg/ml. In statistical test to parameters of VEGF levels before and after administration of methyldopa, both in abnormal distribution (p<0.05). Because of abnormal data distribution, we used Wilcoxon test. Based on statistical analysis results, VEGF levels before and after administration of methyldopa 250 mg not significantly different (p=0.422), but VEGF level after administration of methyldopa 500 mg administration significantly different than before administration (p=0.045). Figure 1 shows VEGF levels in both doses. Mann-Whitney test was used to compare the significance of methyldopa administration with different dose. The results showed that there was no significant difference between methyldopa 250 mg and 500 mg, statistically (p=0.188).
DISCUSSION
In this study, patients should fulfill inclusive criteria which was receiving methyldopa therapy at least 48 hours. This is based on a study by Khalil et al (2008) stating that angiogenic factors would decrease significantly after 48 hours of delivery. The demo-graphic data showed severe pre-eclampsia happened mostly at productive age. Nevertheless, older maternal age (with 37% patients older than 35 years old) increases risks of pre-eclampsia. It happens because age affects the stiffness of arteries. Furthermore, alteration of vascular structure also influences elasticity of blood vessels (Hasibuan & Aminuddin 2012) .
Based on previous study, VEGF level on normal pregnancy reaches the highest level at gestational age more than 37 weeks (Bosio et al 2001) , so the subjects for this study were taken when pregnancy entered the third trimester. In this study, patients who received methyldopa went through delivery within 48 hours. VEGF level will decrease rapidly after parturition because the primary source of VEGF during pregnancy is the placenta. The half-life of VEGF in circulation is very short, approximately 3 minutes (Folkman 1995) . The measurement of blood pressure is commonly used to predict pre-eclampsia. Accurate prediction in high risk women with pre-eclampsia is substantial as a preventive measure, with the aim to improving maternal and neonatal outcomes. In addition to systolic and diastolic pressure, mean arterial pressure (MAP) can be used and a better predictor for pre-eclampsia (Cnossen et al 2008) . Mean arterial pressure is average arterial pressure during the single cardiac cycle. Normal MAP ranges from 70 to 100 mmHg. Women who are predicted with pre-eclampsia have higher MAP at first and second trimester than normal pregnancy (Easterling et al 1990) .
The results showed that 15 out of 19 patients experienced proteinuria. Proteinuria occurs on pre-eclampsia because of endothelial cells damage on glomerulus, furthermore, leads to capillary leakage (Cunningham et al 2010) . From the previous studies, VEGF levels in plasma and placenta on pre-eclampsia women was higher than normotensive pregnant women (Bosio et al 2001 , Khalil et al 2008 . However, on pre-eclamp-sia, VEGF binded with high affinity with sFlt-1, so free VEGF level very low, even below detection level (Lam et al 2005 , Madazli et al 2003 , Sulistyowati et al 2014 . Based on same gestational age, VEGF levels in preeclampsia patients before administration in this study was lower than VEGF levels on normal pregnancy in the previous studies. Mean plasma VEGF level decreased approximately 10% after methyldopa 250 mg administration, although it was not statistically significant (p=0.422). However, after 500 mg methyldopa therapy, mean plasma VEGF level decreased approximately 57% and it was significant (p=0.045). This results are consistent with a study by Khalil et al (2008) that showed lower VEGF level after administration of methyldopa compared with patients without therapy.
Methyldopa acts by stimulating α2-adrenoreceptor which blocks adenylyl cyclase that leads to decreased cAMP production. Furthermore, this condition will prevent angiogenic genes transcription, among others VEGF and VEGFR-1, so VEGF production will decrease (Zhang et al 2011) . From 19 patients, there were 7 patients whose VEGF level after therapy was higher than before (Table 2 ). There are three causes that can increase VEGF levels. Adenosine accumulation, which occurs at hypoxia condition, has effect on VEGF genes induction during hypoxia. Several cytokines and growth factors also increase mRNA VEGF expression or induced VEGF protein release. Exposure of TGF-ß, TGF-α, IL-1α and other factors as epidermal growth factor (EGF) and PGE2 also stimulate VEGF release. It indicates that these factors contribute to angiogenesis mechanism in inflammation. Differentiation and cell transformation also affect VEGF gene expression, such as wound healing process (Ferrara & Davis-Smyth 1997) . Based on this study, VEGF as proangiogenic fac-tor needs consideration as a biomarker associated with endothelial cell damage in pregnancy with severe preeclampsia.
CONCLUSION
Methyldopa could decrease VEGF level on severe preeclampsia patients, with a decrease of 10% at the dose of 250 mg and 57% at the dose of 500 mg.
